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The St. Louis Meeting 


We congratulate the American Foundrymen’s 
Association on the success of their annual conven- 
tion at St. Louis. It attracted a record attendance 
for any meeting not reinforced by a foundry equip- 
ment exhibition. The number, size and technical 
level of the technical Papers submitted were more 
than satisfactory, considering that intensive war 
conditions now prevail on the sub-continent. We 
have not yet received a full set of the preprints, 
but those in our possession enable us to take stock 
of the general position. There is one curious 
analogy with the Institute of British Foundrymen, 
and that is, that in the main the non-ferrous 
Papers, especially those dealing with the heavy 
alloys, take the form of Committee Reports. At 
the St. Louis Convention, three were submitted 
covering recommended practices for manganese- 
bronze castings, for copper-silicon alloys and 
aluminium alloys. The only other Paper we have 
received entering this category is one by Mr. A. E. 
Cartwright, of Montreal, who submitted a study on 
the “ Fluoroscopic Examination of Light Alloy Cast- 
ings.” Apparently, this method of inspection, 
though common in the United Kingdom, is not 
yet widespread in the U.S.A. The Robert Mitchell 
Company, with which the author is associated, has 
found the system to be of major use in reducing 
the film costs to the extent of £3 to £8 a day, when 
using the normal radiographic procedure. The 
malleable section of the industry was favoured with 
a series of short practical Papers dealing with vari- 
ous aspects of melting, including the open-hearth, 
oil and powdered-fuel-fired furnaces, the cupola-air 
furnace and the cupola-electric duplexing systems. 
This group of five Papers constitutes a really use- 
ful contribution to the relative technical efficiencies 
of the various processes. To our mind, the out- 
standing Paper of the Convention was presented 
by Zapffe and Sims, of the Battelle Memorial In- 
stitute, on “ Hydrogen and Nitrogen as Causes of 
Gassiness in Ferrous Castings.” They ascribe the 
defects entering into this category as a function of 
the hydrogen content and the changes in solu- 
bility of this gas experienced during solidification. 
But hydrogen per se cannot cause gassiness; it re- 


quires the presence of a second agent which will 
give rise to oxygen-hydrogen reactions. Commonly 
this moisture content, in foundry practice, comes 
from the moulding materials. Because hydrogen is 
itself a powerful deoxidiser, the addition of the 
various “ killing alloys” acts in the direction of 
increasing hydrogen absorption. Thus minor dele- 
terious effects from such additions arise, because 
by decreasing the oxygen activity of the steel they 
increase its capacity for absorbing hydrogen in 
accordance with the equation for the H-O equili- 
brium. 

There is a good deal of truth in Mr. E. R. Stark- 
weather’s contention, set out in his Paper on “ The 
Effect of Heat-Treatment on Physical Properties of 
Some Common Irons Used in Oil-Fired Equip- 
ment,” that insufficient notice is taken by foundry 
owners of the benefits to be derived from practis- 


ing this relatively new art. In general the figures - 


he gives from his own practice show an improve- 
ment in the tensile strength of between 20 and 38 
per cent. There is much in Mr. C. A. Sleicher’s 
Paper on the “ Use of Cement in Moulding,” which 
confirms the various claims which have been made 
in this country by users of the Randupson process. 
The foundry industry in recent times has been led 
to expect at least one high-grade Paper from the 
American navy yards, and this year’s effort, though 
not commanding such world-wide attention as the 
one on the new gating and feeding method by 
Rominski and Taylor, is a really worth-while con- 
tribution. The authors, Mr. S. W. Brinson and 
Mr. J. A. Duma, give a detailed description of 
(Continued overleaf.) 
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THE HEATING OF CLOSED FACTORIES 


The attention of the Ironfounding Industry Fuel 
Committee has been drawn by the Ministry of Fuel 
and Power to the fact that waste of fuel may be occur- 
ring in factories which have been closed under concen- 
tration schemes, or for other reasons, and where heat- 
ing is maintained in order to keep plant in good con- 
dition. It is pointed out that in many such cases it 
may be possible for plant to be protected without the 
need for specially heating the building. For example, 
metal parts may be sprayed with an anti-rust prepara- 
tion or coated with heavy grease and covered with 
sheets. Where heating is essential in order to pre- 
serve valuable plant, it should normally be possible 
to use in boiler plant coals of a lower grade than 
are necessary when the boiler plant is working at full 
load. In this way a saving of high-grade coals, which 
are in particularly short supply, may be effected. 
Works in which only some departments have been 
closed are, of course, equally affected, and it is from 
this aspect that the Committee would particularly 
draw the attention of founders to the matter. In such 
works it might be possible for plant in the disused 
shops to be transferred for storage purposes to some 
part of the occupied and heated premises. 


THE ST. LOUIS MEETING 
(Concluded from previous page.) 

their core-making practice, with special reference 
to the grids and other methods of reinforcement. 
The interesting subject of hollow as against coke- 
filled comes in for a good deal of consideration. 
As a preliminary to the extensive research pro- 
gramme recently launched by the A.F.A. on cupola 
practice, a Paper on “ Some Fundamental Relations 
Within the Cupola ” was presented by Mr. W. Pen- 
nington. This arithmetical treatment is distinctly 
more lucid than most of those of Continental 
origin. A prerequisite, however, to any theorising 
is the establishment of a system of gas sampling 
at various heights within the cupola which will 
satisfy the most pernickety obstructionist. Mr. 
J. B. Caine has extended his work of moulding 
sands and sets out his results in a Paper, “ A Study 
of ‘ Burnt-On’ or Adhering Sand.” His final re- 
commendation to steelfounders is to use as fine and 
as uniform a sand as will give him the other physi- 
cal properties required. The “B” sintering point 
should be controlled at about 50 deg. C. lower 
than the average pouring temperature of the metal. 
This review does not cover the whole of the twenty 
Papers in our possession, but it is sufficient to 
demonstrate that in America there exists a pro- 
found determination not only to maintain in war- 
time their standard of technical research, but to 
enhance it, within the limits imposed. 
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BRITISH CAST IRON RESEARCH 
ASSOCIATION 
NEW MEMBERS 


The following concerns have recently been elected 
members of the British Cast Iron Research Associa- 
tion. The names of their representatives are shown 
in brackets: Anglo-Iranian Oil Company, Limited, 
London (Mr. A. C. Vivian); Thomas Ashworth & Com- 
pany, Limited, Burnley (Mr. S. Stanworth); Atlantic 
Engine Company (1920), Limited, Wishaw (Mr. C. 
Sinclair); David Auld & Sons, Limited, Glasgow (Mr. 
D. A. Graham); Richard Baxendale & Sons, Limited, 
Chorley (Mr. R. Baxendale); Binns & Speight, Limited, 
Bradford (Mr. R. Binns); Birco Motor Cylinder Com- 
pany, Limited, West Bromwich (Mr. J. P. Howell); 
British Insulated Cables, Limited, Prescot (Dr. L. C. 
Bannister); Broad & Company, Limited, London (Mr. 
G. W. Harris); Central Standards Office for Railways, 
New Delhi(Mr. W. A. Nightingale); G. Clancey, Limited, 
Halesowen (Mr. G. Clancey); William Dove & Sons, 
Limited, York (Mr. E. Blades); Foster, Yates & Thom, 
Limited, Blackburn (Mr. N. W. Lousley); Thos. C. 
Fawcett, Limited, Leeds (Mr. A. E. Bottomley); Garton 
& King, Limited, Exeter (Mr. H. E. E. Holladay); John 
Hall & Son (Oldham), Limited, Oldham (Mr. H. Stone); 
C. & J. Hampton, Limited, Sheffield (Mr. C. W. 
Hampton); Hardypick, Limited, Sheffield (Mr. T. G. 
Jameson); J. & J. Neil (Temple), Limited, Glasgow 
(Mr. J. MacB. Neil); Sir James Farmer Norton & 
Company, Limited, Salford (Mr. J. Scott); Polson 
Motor Parts Company,  Braybrook, Victoria, 
Australia (Mr. E. R. Nason); Pope Products, Limited, 
Beverley, South Australia (Mr. R. W. Ashley); 
Richards (Leicester), Limited, Leicester (Mr. W. H. 
Richards); Singer Motors, Limited, Coventry and Bir- 
mingham (Mr. A. E. Hunt); The Torry Foundry, 
Aberdeen (Sir Andrew H. S. Lewis); Henry Wallwork & 
Company, Limited, Manchester (Mr. G. B. Wallwork); 
Wagon Repairs, Limited, Long Eaton, Notts (Mr. 
A. E. Tansley), and Wellworthy Piston Rings, Limited, 
London (Mr. A. J. Stokes). 


The Use of Synthetic Sands.—By a strange and quite 
unintentional oversight, the author’s name ot the Paper, 
“Some Observations on the Use of Synthetic Sands.” 
published in our issue of July 29 last, was unfortun- 
ately omitted. This Paper was in fact contributed by 
Mr. S. M. Beck, of the East Midland Branch of the 
Institute, to the Short Paper Competition held by the 
Branch earlier this year. 


Covered Wire.—British Insulated Cables, Limited, 
Prescot, Lancashire, have used an 8-page, well illus- 
trated catalogue to set out the potentialities and pro- 
perties of “ Bicolon” covered wires. This coating 1s 
based on Nylon, and so replaces cotton, silk, and the 
like. The electrical and mechanical properties shown 
appear to be excellent. 
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Introduction 


Austenitic manganese steel has a manganese con- 
tent in the range of 11 to 14 per cent., with carbon 
1.0 to 1.4 per cent. The silicon content is usually 
between 0.3 and 1 per cent., with phosphorus 0.1 per 
cent. maximum and sulphur 0.06 per cent. maximum. 
This steel, which is sometimes known as Hadfield’s 
manganese steel after its inventor, Sir Robert Had- 
field, was first commercially developed about 50 years 
ago, and its characteristics are now well known. In 
the as-cast condition it is relatively brittle, but after 
water quenching from a temperature of approximately 
1,000 deg. C., it has remarkable toughness and wear- 
resisting properties. In this heat-treated condition the 
steel is practically non-magnetic and unmachinable. 
Its Brinell hardness is usually between 180 and 200 
and its resistance to wear is due to its capacity to 
harden under cold work. 

Although manganese steel can be rolled and forged, 
it is usually used in the form of castings. The melt- 
ing point of the steel is given by Clark and Coutts’ 
as approximately 1,345 deg. C., which is 170 deg. C. 
lower than that of a 0.2 per cent. carbon steel. For 
the production of castings, it has excellent fluidity and 
in the case of light castings, gates and feeders can 
be similar to those used on high-duty grey-iron cast- 
ings of the same size and weight. 

For the production of light castings, two methods 
of manufacturing the steel are employed. The basic 
electric furnace, usually of the direct arc type, may 

used, and the steel made by remelting steel scrap 
and ferro-manganese. With this method, an advan- 
tage is that an unlimited quantity of manganese steel 
return scrap, sprue and waster castings, etc., can be 
incorporated in the charge and remelted without seri- 
ous loss of manganese. The alternative method is to 
produce a dead mild steel by means of the cupola 
and converter, usually of the Tropenas side-blown 
type, and add to this the requisite quantity of molten 
ferro-manganese which has been melted separately, 
either in a crucible or a small cupola. 

_ With the latter method of manufacture, there is a 
limit to the amount of manganese steel return scrap 
which can be remelted, and the whole of the man- 
ganese content of scrap so used is lost. There is, 
however, a ready market for this scrap, and it is in 
demand as a manganese-bearing material for use in 
mixtures for the production of malleable and grey- 
Iron castings, and also for remelting for the produc- 
tion of manganese steel by firms having electric fur- 
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THE CONTINUOUS PRODUCTION OF 
MANGANESE STEEL CASTINGS FROM 
THE TROPENAS CONVERTER 


By L. W. BOLTON, A.M.I.Mech.£. (Member) and J. HILL, 
Assoc. M.C.T. (Associate Member) 


Paper presented 
at Fortieth An- 
nual Conference 
of the Institute 
of British Foun- 
drymen 


nace plant. Thus the inability of the cupola-con- 
verter plant to deal with large quantities of high- 
manganese scrap is not a serious economic handicap. 


Quality of the Steel 

The quality of manganese steel is normally deter- 
mined by its microstructure and chemical analysis 
and because of the difficulty of preparing specimens, 
tensile tests are not used to the same extent as on 
carbon steels. Experience shows that in microstruc- 
ture and composition, steel made by the converter 
process is at least equal to that produced in the 
electric furnace. Tensile tests on metal produced 
by the converter method taken on bars ground from 
clover-leaf specimens? have given an average maxi- 
mum stress of 55 to 65 tons per square inch, with an 
elongation of 50 to 60 per cent. on 2 in. and 35 to 40 
per cent. reduction of area. These figures compare 
favourably with those obtained on steel produced by 
other methods. 

J. H. Hall,® an American authority on manganese 
steel, states, moreover, “the best informed opinion is 
that there is no difference in the quality of austenitic 
manganese steel produced by any of the commercial 
processes as measured by the strength, toughness, re- 
sistance to wear or any similar property.” So far as 
the quality of castings made in this steel is con- 
cerned, in the as-cast condition, castings may be 
broken up without serious difficulty to enable exami- 
nation to be made for internal porosity and to study 
the suitability of methods of gating and the effective- 
ness of feeders. The difficulty of machining the steel 
is not a hindrance in determining the soundness of 
castings. 


Operating Conditions 


With both the electric and converter processes the 
finished steel becomes available in batches, and con- 
tinuous metal can be obtained only by the use of a 
basic lined holding furnace, which must be heated 
either electrically or by other means. This is an ex- 
pensive piece of plant, both to instal and operate. 
The problem dealt with in this Paper is the produc- 
tion of metal for light castings made on a continu- 
ous casting plant. by the cupola-converter process. 
without the use of a holding furnace. Batches of 
steel must be delivered to a pouring station as and 
when needed to suit the moulding production. 

The method of producing the steel is briefly as 
follows: A weighed quantity of molten metal, suffi- 
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Manganese Steel Castings 


cient for a heat, is taken from a cupola and trans- 
ferred to a side-blown converter. While this metal is 
being converted, a weighed quantity of ferro-man- 
ganese is taken from a cupolette and transferred to 
the pouring ladle. The steel from the converter is 
teemed on to the ferro-manganese and the ladle is 
then taken to a pouring station in the foundry. 

As the weight of a batch of steel varies, dependent 
on the condition of the converter lining, and as there 
also may be variations in the rate of moulding, the 
time interval between the production of batches of 
steel has to be capable of modification and at the 
same time the metal produced must be of satisfac- 
tory temperature. The steel must also be of 
correct composition and, because this depends 
on the mixing of a predetermined weight of 
ferro-manganese with a definite weight of steel, 
the blowing loss in the converter must be 
known with accuracy in advance. 

When the plant was first put into operation, 
moulding production was low and batches of 
steel were required at relatiyely long intervals. x 
With the method of operating the converter 
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not been possible to instal volume-measuring equip- 
ment, and records are therefore only available of the 
blast pressures used. These pressures are registered 


in the blast pipe between the control valve and the 
tuyere box. 


Effect of Metal Composition on Converter Blow 


In this series of tests it was known that other 
factors, such as blast volume and pressure, metal tem- 
perature, blowing angle, and the condition and tem- 
perature of the converter lining, would influence the 
results obtained and these were therefore controlled as 
far as is possible in commercial practice, bearing in 
mind that production had to be maintained throughout 
the tests. Blast pressure was kept as near as possible 
to 4 lb. per sq. in., but it was sometimes necessary to 


then used, blowing losses were erratic and there & 
was difficulty in producing steel of suitable 
quality and temperature. A number of operat- 
ing conditions were found to influence the 
results obtained from the converter. and an 
investigation into these was made to develop a 
technique which would satisfactorily meet the 
operating conditions set out above. 


\ 


SSS 


The Converter 


Originally, the plant was provided with two 
converters of 3 tons nominal capacity, which 


were lined down to 25-cwt. capacity. The lining 
details of these vessels are shown in Fig. 1. 
Recently, one of these converters has been 
replaced by a vessel of 24-cwt. nominal 
capacity, as shown in Fig. 2. Two spare shells 
are available for the smaller converter and the 
remaining large converter is now used as a 
stand-by. 

The converter is normally supplied with 
air from a positive blower, capable of deliver- 


Fic. 


ing 2,400 cub. ft. of air per minute against 
a pressure of 44 Ibs. per sq. in. safety 
valve is provided in the blast system, which 


operates when a pressure of 44 Ibs. per sq. in. 
is reached. A two-stage, high-pressure fan is avail- 
able in case of a breakdown on the blower, capable 
of supplying 2,500 cub. ft. of air per minute and of 
working at a pressure of 4 lbs. per sq. in. These 
two units give identical results with regard to blow- 
ing time, temperature of steel produced and blowing 
losses. 

The volume and pressure of air supplied to the 
converter is controlled by a manually operated valve 
in the blast system, which allows a proportion of the 
blast to escape to atmosphere. Owing to the situa- 
tion of the blowing equipment and blast pipe, it has 


CWT. NOMINAL CaPAcIrty, 
LINED Down To 25 cwrT. 
CAPACITY. 


4:6 


1.—CONVERTER, 60 Fic. 2.—CONVERTER, 24 


CWT. NOMINAL CAPACITY. 


reduce this slightly during the boil to prevent excessive 
ejection of metal. It was found impossible to avoid 
slight variations in other factors, but such variations 
enabled an assessment to be made of their value. 
Silicon 

A series of tests was made using cupola metal with 
various silicon contents over the range 1.0 to 2.2 per 
cent. The other elements were kept as constant as 
possible, the carbon content of the metal being 
approximately 3.0 per cent. and the manganese content 
0.8 per cent. The time required to produce a heat of 
steel from the converter under these particular condi- 
tions, with metal of the various silicon contents used, is 
shown in Fig. 3. As would be expected, the time 
required increased with increased silicon content, but 
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it was noticed that time tended to increase more rapidly 
after a silicon content of 1.5 per cent. was reached. 
The range of blowing times was also much increased 
with the higher silicon contents. This shows that 
converter conditions have a much greater influence 
on the length of the blow when the silicon content 
of - metal is high than when low silicon metal is 
used. 

An interesting fact emerging from these tests was 
that the time elapsing before the appearance of the 
flame increased with the silicon content and after the 
appearance of the flame, blowing time varied very 
little over the range of compositions examined and was 
generally 8 to 10 mins. The relation between the 
silicon content of the metal and the time before the 
appearance of the flame is shown in Fig. 4. With 
silicon contents of the order of 1.0 to 1.2 per cent., 
the flame was almost instantaneously produced, 
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Fic. 3.—INFLUENCE OF SILICON ON DURATION 
OF CONVERTER BLOW. 


whereas with silicons of 1.6 to 1.8 per cent., four to 
six minutes elapsed before the flame appeared. Fig. 5 
shows the time taken between the appearance of the 
flame and the end of the heat. It will be seen that in 
the majority of cases this was between 8 and 10 mins.. 
though occasionally a heat took slightly longer or less. 

In order to examine the changes which take place 
in the metal before and after the flame is produced, 
samples were taken at intervals during the blow on 
three melts of differing silicon contents. The analyses 
of these samples are plotted in Figs. 6, 7 and 8. In 
Heat 1 (Fig. 6), the flame appeared after 14 mins., 
when the silicon content of the metal had been 
reduced to approximately 1 per cent. In Heat 2 (Fig. 
7), five minutes elapsed before the appearance of the 
flame, by which time the silicon had again fallen to 
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approximately 1 per cent. from the 1.72 per cent. 
present in the original metal. This was confirmed by 
Heat 3 (Fig. 8) which originally contained 2.04 per 
cent. silicon and in which the flame was produced 
after a blowing time of 12 mins. These heats all took 
rather longer than would be required under normal 
conditions, due to the necessity for bringing down the 
vessel and shutting off the blast when taking the 
samples. 

High-temperature cupola metal and a hot converter 
lining are most important factors in producing a flame 
rapidly with metal of low silicon content. With cool 
metal, or a cold vessel, the flame is not quickly pro- 
duced and an unsatisfactory blow with high losses 
results. The temperature of the steel produced was 
related to the original silicon content of the metal. 
Above 1.8 per cent. silicon, however, towards the end 
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Fic. 4.—INFLUENCE OF SILICON ON THE TIME 
BEFORE THE APPEARANCE OF THE FLAME IN 
THE CONVERTER BLOw. 


of certain heats, the reaction was very violent and 
although a rapid blow was obtained, losses were heavy 
and the metal produced was cooler than was expected. 
Below 1.20 per cent. silicon, under the conditions of 
these tests, the metal was not sufficiently hot for the 
production of manganese steel of the required tem- 
perature. Because of the difficulty of obtaining with 
an optical pyrometer, accurate temperature readings on 
the molten metal as it was poured from the con- 
verter (due to fumes produced as the steel mixed with 
the ferro-manganese), temperature readings were taken 
on the converter bottom immediately after the metal 
was teemed. The average temperature produced from 
metal with an original silicon content of 1.20 per cent. 
was 1,540 deg. C., and that from metal with 1.8 per 
cent. silicon, 1,590 deg. C. 
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Manganese 

In view of the desirability of utilising the maximum 
quantity of return scrap in the cupola charges, ex- 
periments were carried out to determine the influence 
of manganese on the converter blow. The silicon 
content of the metal was kept at approximately 1.5 
per cent. and the carbon content at approximately 3.0 
per cent. The manganese content was varied over the 
range 0.25 to 2.0 per cent. and a number of heats 
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Time MINUTES 
Fic. 5.—INFLUENCE OF SILICON ON DURATION 


OF CONVERTER BLOW AFTER THE APPEARANCE 
OF THE FLAME. 


PERCENTAGES. 


TIME IN MINUTES. 
Fic. 7.—OXIDATION OF ELEMENTS IN CONVERTER 
BLow. SILICON 1.72 PER CENT, 
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were made with each composition. Operating con- 
ditions were maintained as constant as possible and 
were similar to those in the previous tests. 

It was found that manganese in the range examined 
had no influence on the length of the blow and all 


- heats were completed in 10 to 14 mins., short and 


long heats being obtained with both high and low 
manganese. This element was also found to have 
little influence on the temperature of the metal pro- 
duced. When present in quantities exceeding 1 per 
cent., however, there was an appreciable increase in 
the fluidity of the slag formed in the converter, and 
above 1.5 per cent. this slag was extremely thin and 
was ejected during the blow in relatively large quan- 
tities. Difficulty was experienced in holding back this 
slag when teeming the finished steel. 


Cars On, 


PERCENTAGES. 


1 2 3 4 6 76 9 Oi 2 3 4S 6 
TIME IN MINUTES. 
Fic. 6.—OxIDATION OF ELEMENTS IN CONVERTER 
BLow. SILICON, 1.20 PER CENT. 
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PERCENTAGES. 


TIME IN MINUTES. 


Fic. 8.—OxIDATION OF ELEMENTS IN CONVERIER 
BLow. SILICON 2.04 PER CENI. 
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Examination of the sulphur content of the cupola 
metal over a range of manganese contents showed 
that sulphur decreased as manganese increased. With 
manganese up to 0.5 per cent., the sulphur content of 
the metal was 0.09 to 0.10 per cent. With increasing 
manganese, the sulphur fell and was not higher than 
0.07 per cent. with 1.5 per cent. manganese present. 
In producing manganese steel, the sulphur content of 
the steel is reduced to negligible proportions when the 
addition of molten ferro-manganese is made, so that in 
ihis particular process there is no special advantage 
from the use of cupola metal low in sulphur. This 
feature of high manganese content metal might, how- 
ever, be of benefit in the production of low-sulphur 
carbon steel castings by the converter process. 

In spite of the production of large quantities of 
fluid slag, no definite evidence was obtained that the 
use of metal high in manganese resulted in increased 
wear on the converter lining, but there appeared to be 
a slight increase in the lining erosion in the cupola 
when melting the higher manganese metal. For this 
reason, coupled with the increased difficulty of separat- 
ing the converter metal from the slag, it was decided 
to limit the manganese content of the cupola metal to 
0.8 to 1.0 per cent. 


Carbon 


To complete this series of tests, the influence of 
the carbon content of the metal on the converter blow 
was examined. A number of heats were made with 
silicon approximately 1.5 per cent. and manganese 0.8 
per cent., with converter conditions as before. It 
was found that under the conditions operating, the 
original carbon content of the metal over the range 
2.7 to 3.3 per cent. had no appreciable influence on 
the length of the blow. All heats were again com- 
pleted in approximately 10 to 14 mins., but both short 
and relatively long heats were obtained with high and 
low carbon content. Although theoretically it would 
be expected that the amount of carbon to be removed 
would influence the duration of the blow, in practive 
other factors, such as the condition of the tuyeres 
and lining, temperature of the lining, etc., varied to 
an extent which masked the effect of the carbon con- 
tent on both the length of the blow and on the tem- 
perature of the finished steel. 

As a result. of these investigations, it was possible 
to decide on the composition of the metal which would 
give the most consistent and trouble-free operation of 
the converter. .For the smaller converter, which has 
anormal thickness of lining, metal of a silicon content 
of 1.2 to 1.4 per cent. is used, with a manganese of 
0.8 to 1.0 per cent. The silicon content of the first 
heat of a shift is put up to 1.5 to 1.7 per cent. to 
offset the somewhat cooler lining on this heat. Later, 
the silicon content is kept as near the lower limit as 
Possible. In the case of the larger converter, the 
silicon content is increased to this higher figure for 
the first five or six heats to offset the cooling action 
of the very heavy lining in this vessel. No attempt 
's made to control carbon content, and due to varia- 
tions in the type of steel scrap melted in the cupola, 
this varies over the range 2.8 to 3.1 per cent. 

(To be continued.) 
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A METHOD OF CORRELATING FOUNDRY 
PRACTICE AND QUALITY OF LIGHT ALLOY 
CASTINGS 


(Concluded from page 330.) 


appointed on this occasion. One thing in the Paper 
that had appealed to him was that the principles set 
out also applied to copper alloys, and the makers of 
these might well take an interest in it from that point 
of view. It would be generally admitted that there 
was great waste of time and money on the part of 
engineers who had to machine castings which ulti- 
mately turned out to be defective. He imagined that 
the user of non-ferrous alloys would be prepared to 
pay a high price for castings which could be guaran- 
teed as to soundness, and the methods outlined in 
this Paper would undoubtedly play an important part 
in obtaining such a degree of perfection. Apart from 
the question of price, at the present time it was the 
duty of every founder to produce the best quality 
castings—and there was room for improvement in 
this direction. In these days few opportunities pre- 
sented themselves for getting together and discussing 
their many problems, but this afternoon afforded an 
opportunity to speak plainly on this matter of cast- 
ing quality. He believed the ratio of defective cast- 
ings to metal melted in the non-ferrous industry had 
increased considerably during the past few months, to 
the detriment of the war effort. The reasons given 
for this state of affairs were difficulties associated with 
labour and materials, but he did not share the feeling 
held by many foundrymen that there was little one 
could do about it. There was something that could 
be done about it, and this Paper showed how. On the 
other hand, in addition to immediate needs, foundry- 
men were beginning to give some anxious thought to 
post-war development, and it occurred to him that a 
foundryman who decided to market castings of guaran- 
teed soundness need have no anxiety in this connec- 
tion. 
The vote of thanks was cordially given. 


Steel Needed for Ships 


A 45,000 ton battleship requires 42,000 tons of steel 
ingots for the hull and machinery alone, and 
about the same tonnage of ingots for her armour 
plate, guns, and ordnance equipment, pointed out 
Vice-Admiral S. M. Robinson, U.S.N., in an address 
at the recent general. meeting of the American Iron 
and Steel Institute. Among other figures, he said that 
the barrel of a 16-in. naval gun alone, without breach 
mechanism and turrets, took about 500 to 600 tons 
of steel. A 10,000-ton cruiser will use 10,500 tons of 
steel in ordered weights for hull and machinery, and 
another 5,400 tons of ingots for ordnance equipment. 
Even a 2,200-ton destroyer needs 2,300 tons of stecl 
in ordered weights for hull and machinery, and about 
800 tons of ingots for ordnance equipment. These 
figures are approximations, but show the tremendous 
weight of combatant ships as compared with merchant 
vessels, where a 10,000-ton cargo vessel uses only 
about 3,500 tons of steel. 
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OPEN-HEARTH FURNACE FOR PRO- 
DUCTION OF MALLEABLE CASTINGS* 


By Leo J. KELLy. 


The use of the open-hearth furnace as a melting 
unit for the production of castings to be malleablised 
was adopted by several producers of malleable 
iron in the Pittsburgh district because of the availa- 
bility and low cost of natural gas and the fact that 
the manufacturers of open-hearth furnaces and sup- 
pliers of the required refractory brick were located in 
this district. 

The first concern in the district to install the open- 
hearth furnace was the McConway & Torley Com- 
pany, which produced malleable castings for railway 
wagons, including the automatic wagon coupler. The 
next company to equip its plant with open-hearth fur- 
naces was the Pennsylvania Malleable Iron Company 
(later the Pressed Steel Car Company), which also pro- 
duced malleable iron castings for railway wagons. 
The Fort Pitt Malleable Iron Company, when it en- 
gaged in the manufacture of the malleable castings, 
also made use of open-hearth furnaces as melting 
units, and this type of furnace has been in constant use 
up to the present time. 


Capacity of Furnace and Fuel Used 

The author’s plant operates three open-hearth melt- 
ing furnaces having rated capacities of 45, 25 and 20 
tons respectively. These furnaces are acid lined and 
fired with low gravity fuel oil. While oil is the prime 
fuel used, owing to its particular property of permit- 
ting better control of the high heat energy generated, 
the furnaces are also equipped to burn natural gas 
and gas is available as a stand-by fuel. 

Composition of Charge-—The charge or stock, at 
present, is made up of 38 per cent. pig-iron, 45 per 
cent. sprue, 15 per cent. malleable scrap and 2 per 
cent. steel scrap. It is prepared in the yard under a 
travelling crane and, by means of crane scales and 
lifting magnet, is carefully weighed and deposited into 
charging boxes. 

The stock is charged into the furnaces through the 
furnace doors by means of a mechanical charger 
which is portable and operates from a travelling crane 
over the furnace platform. From 7 to 10 hrs. are 
required for the charging, melting and refining opera- 
tions, depending upon the capacity of the furnaces and 
upon the character and tonnage of the material 
charged. As soon as the stock is completely melted 
down, which requires 4 hrs. in the large furnace and 
3 hrs. in the smaller units, the slag formation is broken 
up and the skimming operations follow. From two to 
three distinct skimming operations are necessary, de- 
pending upon the amount of slag evolved, to keep the 
bath clean and to maintain a high rate of heat trans- 
fer to the metal. A water-cooled skimmer is em- 
ployed in the operations. 


* A Paper read before the St. Louis meeting of the American 
Association. 
lea ble Iron Co. 


The author is Superintendent, Fort 
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There is no form of slag control other than to 
avoid excessive oxidation and to keep the stock going 
into the furnace as free as possible from adhering 
sand and dirt. Temperatures of 1,649 deg. C. in the 
furnace and 1,577 deg. C. at the spout are desired and 
are regularly reached. 


Composition Control 

The chemical composition of the melted charge is 
controlled by the percentage of silicon, phosphorus 
and manganese in the make-up material, and by pre- 
liminary analyses which are made 1 hr. and 14 hrs. 
prior to tapping. The carbon content is determined 
by these preliminary tests, and no attempt is made to 
ascertain the percentage of this element present in the 
make-up charge. During the period of melting down 
and up to the time of the first preliminary test, the 
carbon will drop from 20 to 30 points and the silicon 
from 10 to 15 points, and during the period of pour- 
ing off there is a gradual drop in the carbon content. 
This decrease is compensated for, in a measure, by 
additions of petroleum coke. 

Little or no change takes place in the amounts of 
the other common elements present. Occasionally the 
percentage of silicon picks up a point or so. As con- 
ditions warrant, coiled steel springs, petroleum coke or 
ferro-silicon, etc., are added during the refining pro- 
cess and while the héat is being poured, in order to 
ensure and maintain the composition desired. 

The advantages of the open-hearth furnace lie in 
its ability to permit close control of the chemical com- 
position of the charge during the melting and refining 
operations and in its ability to produce large tonnages 
daily over long periods of time before major repairs 
are necessary. It is common practice, with proper 
care of the furnace, to melt from 1,000 to 1,500 heats 
in a single run, and the volume of tonnage that can be 
produced depends, of course, upon the furnace 
capacity. 

The principal disadvantage is that the furnace must 
be kept hot over week-ends and during temporary 
shut-downs. In the past, this necessity caused con- 
siderable expense for labour and fuel, but, during the 
last several years, the expense has been materially 
reduced through the use of natural gas and low- 
pressure air, the combustion of which permits the 
proper temperature to be maintained in the furnace 
during periods of shut-downs at a low cost for labour 
and fuel. Another disadvantage, incident to malleable 
practice, is that only two spouts can be advantage- 
ously used on the open-hearth furnace in taking off the 
heats. Thus, a relatively longer time is required to 
pour the iron. 


“Foundry Practice.’—The March/April issue of 
“Foundry Practice,” the house organ of Foundry 
Services, Limited, Long Acre, Nechells, Birmingham, 7. 
contains articles on Cupola Charges, Chemical Com- 
position and Mechanical Tests; the first part is a 
description of the Rolls-Royce light alloy foundry, 
and the replies to questions posed by a non-ferrous 
foundryman on assuming control of an ironfoundry. 
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MEETING THE RAW MATERIALS SUPPLY 
IN GREY IRON FOUNDRIES 
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(Continued from page 302.) 


Example IV.—Importance of Casting Temperature 
Control 


The importance of casting temperature control is 
recognised by all foundrymen. The following de- 
scribes a modern method of determining casting tem- 
perature. 

The Schofield pyrometer is used in steelworks to 
measure the temperature of steel in open hearth and 
other furnaces, and in ladles. It is easily modified for 
cast-iron foundry use and, for practical purposes, con- 
sists of a 4-ft. platinum/platinum-rhodium thermo- 
couple (diameter of wires 0.5 mm.), flex leads and a 
portable indicator. This gives temperature readings 
accurate to two or three degrees Centigrade in ten 
seconds, which is adequate for all normal foundry 
purposes. The Cambridge Instrument Company, 
Limited, makes a workshop potentiometer for steel- 
melting temperatures which can be calibrated over 
the cast-iron range, and gives an accuracy of 1 deg. 
C., in two to three seconds. 

A sheath lasts up to twenty times with care, but 
the initial rate of breakage is higher until people 
get used to handling the pyrometer with reasonable 
care. In the space of a month this instrument passed 
through the stages from a new and delicate untried 
research tool to a normal foundry control instrument 
used by charge-hands and foremen with confidence. 
Maintenance may be carried out by a junior labora- 
tory assistant. The feature which appeals strongly is 
that temperatures can be accurately and quickly de- 
termined through blacking or slag. If the couple 
is broken or damaged by metal, the instrument will 
either not register or give such impossibly high results 
that the fact of its having broken is obvious. 

The use of the instrument interests moulders, and 
they vie with each other in the use of the instrument 
and begin to take an intelligent interest in the cast- 
ing temperatures. The results of accurate casting 
temperature control in ensuring soundness are most 
marked. Troubles due to mis-running, sinking and 
porosity can be minimised and greater confidence felt 
in founding higher phosphoric mixtures if the casting 
temperature is accurately controlled. Wasters, in 
certain castings which have to stand a porosity test, 
have been reduced from 20 to 5 per cent. by casting 
temperature control. Porosity was: at the ingates. 


Example V.—Machine Tool Castings 


In machine tool practice a phosphorus content of 
about 0.8 per cent. is regarded as satisfactory, although 
this figure is higher than pre-war practice. Strength 


to meet B.S.S. 786, Grades 1 and 2, can be obtained 
with this phosphorus figure. Other makers have found 
it possible to use considerably higher phosphorus, one 
successfully working with mixtures of Derbyshire 
irons and scrap, combined with extensive use of den- 
seners and hot pouring. The use of denseners has 
had to be greatly extended to compensate for the 
higher phosphorus now used. 

In certain cases, however, phosphorus lower than 
0.8 per cent. is necessary, particularly where heavy 
T-slotting is involved, when figures as low as 0.3 per 
cent. may be necessary in extreme cases; 0.6 per cent. 
phosphorus, combined with a fairly low total carbon, 
is regarded as the high limit for flame hardened lathe 


Use of Denseners 


During the past twelve years a special densening 
technique has been —— by one machine tool 
maker for a wide range of medium and heavy cast- 
ings, and using a wide range of metal compositions. 
The technique is, however, extremely involved and 
caution is advised in the use of denseners by those 
who may be inexperienced; one does not turn to 
denseners if reasonable results can be obtained from 
the metal along with correct foundry technique. 

There are many aspects to consider, such as: (1) 
Quality of metal to be densened; (2) ratio of section 
of densener to section of casting to be densened; (3) 
design of densener in respect to design of the par- 
ticular area to be densened; and (4) composition of 
the material composing the densener. 

Each class of casting can only be dealt with when 
all conditions are known. Under such restrictions no 
more than some generalisations can be given: — 


(a) Denseners may be made of a variety of materials 
(as well as section and volume) such as steel, cast 
iron, silicon-carbide, refractory bricks of various con- 
ductivities, etc. 

(b) In light castings, disturbances on the surface of 
the densener are mostly due to moisture, rust or 
excessive application of oil coatings applied to the 
densener. 

(c) In medium and heavy castings, defects occur 
from overheating and a sharp rise in the temperature 
of the densener before the metal of the casting has 
solidified, rather than from moisture on the surface of 
the densener. 

(d) With green-sand light castings, the surface of the 
densener should be protected by applying a trace of 
machine oil to the surface exposed to the molten 
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metal and the slightly oil-wetted surface rubbed over 
with plumbago blacking. 

(e) Denseners applied to dried sand moulds should 
be coated with a refractory wash and dried along 
with the mould. 

(f) Whether used in green or dry sand moulds the 
densener, of course, should be free from corrosion. 
If rust is present on a densener used in a green-sand 
light casting mould, a blown casting may result, and 
if a densener has a rusty surface and it is put into 
a dried sand mould and a refractory applied to the 
corroded surface, the gas evolution from the rust will 
blow off the refractory coating and expose the 
densener to a burning-on action by the molten metal, 
resulting in blowholes, often very large ones. 

From the foregoing, it will be seen that the denseners 
must be used clean and all effort made to prevent an 
overheating of the metal of a densener, whenever it is 
made of metal. It is, therefore, important that metal 
denseners should be located in as remote a position 
as is possible in respect to the entry of the metal. 
The least that one must do is to avoid the direct 
impingement of the metal entering the mould, on to 
the metal densener. 


Example VI.—Late Silicon Additions—* Inoculation ” 


Detailed consideration of inoculation technique and 
the highly satisfactory results obtained by its adoption 
are outside the scope of the present Report. In view 
of the urgent necessity for meeting specifications with 
a lower grade of raw materials than would normally 
be used, however, the Sub-Committee urge all iron- 
founders to adopt this technique wherever possible 
and desirable, in order to obtain the best results from 
the available materials. 

The final silicon content of cast iron poured into 
moulds must be controlled within reasonable limits to 
give a suitable relationship between carbon and silicon 
contents and the rate of cooling which is determined 
by the sectional thickness of the castings. Late silicon 
additions made to the metal at the furnace spout must 
also conform to the above general principle, but the 
final silicon content can usually be somewhat higher 
-— normal, other things being equal, with beneficial 
results. 

Summarising what has already been published, the 
Sub-Committee recommend that between 0.5 and 1.0 
per cent. silicon should form the late addition, irre- 
spective of the amount of silicon in the metal as 
charged to the furnace. While early practice favoured 
the introduction of ferro-silicon in powder form, 
granular form of pea size or even larger is now 
preferred. This preference, however, may depend to a 
certain extent on the silicon content of the ferro- 
silicon readily available. It is usually considered 
that the powder form is quite effective when high 
silicon ferro-silicon is being used, as the bulk to be 
added is not very great. With ferro-silicons of lower 
silicon content, however, it is better to use pea size 
material. 
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Inoculation should take place as late as possible. 
since its beneficial effect disappears after an interval 
of 15 to 20 min. Where fairly large quantities of 
metal are being treated, silicon treatments should be 
so arranged that the late addition is made near the 
end of the last tap, so that not more than, say, 10 
minutes’ time elapses between the completion of the 
silicon treatment and the pouring of the last mould 
from that particular batch of metal. 

Generally, the inoculant will mix satisfactorily with 
the molten metal stream without the introduction of 
any special device. If, however, there is reason to 
doubt the effectiveness of the inoculation, “step” 
bricks or similar baffles can be built into the furnace 
spout, to provide some degree of turbulence which 
assists in the absorption of the ferro-silicon. For 
further particulars reference should be made to the 
Papers given in the list of references in Appendix 2. 


Example VII.—Wartime Mix for High-Strength Cast 
, containing Chromium 

Following the control of nickel and the curtail- 
ment of high-grade raw materials, one member has 
adopted the following wartime mixture of metal for 
light Diesel cylinder head and general castings down 
to 4 in. thick to meet B.S. 786, Grade 2. It will be 
noted that a late silicon addition is used. 

55 per cent. refined pig (T.C 3.1, Si 1.7 per cent.). 

15 per cent. steel scrap. 

26 per cent. returns from same mix. 

4 per cent. ferro-silicon, ferro-chrome and ferro- 
manganese. 

Granulated 45 per cent. ferro-silicon is added at the 
spout to raise silicon 0.4 per cent. to yield the fol- 
lowing average analysis:—T.C, 3.2; Si, 2.1; Mn, 1.2; 
P, 0.25; and Cr, 0.28 per cent. This metal is regu- 
yg 20/21 tons per sq. in. on the 0.875-in. 
dia. bar 


Although this mixture was primarily designed to 
produce high strength, and raw materials were chosen 
from available foundry stock, not specially purchased 
at the time of the first trial casts, it showed that good 
tensile figures could be obtained with high-carbon 
cast iron, as carbon percentages up to 3.4, and even 
as high as 3.5 per cent., have been obtained without 
any noticeable effect on tensile strength. 

Tensile strengths of about 20 tons per sq. in. are 
obtained with silicon at 2.0 to 2.2 per cent. Although 
it was found that by increasing the steel in the charge 
by 10 per cent., and decreasing the silicon to 2.0 per 
cent., a very slight increase in tensile strength on the 
0.875-in. dia. bar resulted, the lower silicon content 
was not found suitable for the cylinder work for 
which the metal was designed. These results are 
largely due to the low phosphorus content of about 
0.25 per cent. and to inoculation at the spout. 


The Future 
It is very difficult to make suggestions as to methods 
to be adopted if supplies of low-carbon and/or low- 
sphorus materials become further restricted, par- 
ticularly as the extent to which this has been carried 
to date varies so much in individual foundries. Some 
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of the suggestions offered below may, therefore, 
have already been widely adopted, and should have 
been if not. Moreover, some of the possibilities, 
such as partial Bessemerising, are impracticable, 
owing to the difficulty in obtaining the necessary 
plant, while labour supply difficulties may also pre- 
vent or limit the adoption of other suggestions. 

Special attention should be given to the suggestions 
listed under the heading “Meeting the Position.” 
Other recommendations are:— 


(1) Careful scrutiny of specifications by buyers to 
ensure that a higher quality of iron is not de- 
manded than is absolutely necessary. 

(2) Study of gating and feeding methods, parti- 
cularly the latter, to ensure adequate supply of 
liquid metal to prevent porosity in heavy sections, 
and, combined with this, the use of denseners, and 
attention to moulding-sand conditions. In_ short, 
the establishment of a high standard of foundry 
technique. 

(3) Maximum use of furnaces, such as electric 
and rotary, and the extended use of these furnaces 
for duplexing. In these furnaces there is no carbon 
pick-up and nearly always a reduction in carbon 
content, and generally much higher test results are 
obtained. 

(4) Manufacture of own refined pig-iron from 
local steel scrap which is of such a type as to be 
unsuitable for direct use in mixtures. This should 
be restricted to extreme cases, owing to fuel con- 
sumption involved. Where briquetting plants are 
available, these should be used to the utmost, and 
low-phosphorus borings segregated for briquetting. 

(5) Close cupola control, including ensuring that 
cupola is working under “optimum” conditions 
(incidentally effecting fuel economy thereby). 

(6) Segregation of different qualities of foundry 
scrap for remelting and avoidance of contamina- 
tion of low-phosphorus mixtures by either high- 
phosphorus foundry scrap or _ high-phosphorus 
cupola charges following closely on low-phosphorus 
charges in the furnace. In certain foundries it 
might be possible to run high-phosphorus and low- 
phosphorus irons on alternate days. 

(7) A reversion to the older method of getting 
good castings by concentration on silicon control, 
running varied silicons to suit different thicknesses 
of castings, as distinct from the more modern way 
of using a low-phosphorus, and possibly low-carbon, 
iron which will suit a wide variety of sectional 
thicknesses. 

° The use of late silicon additions as discussed 
above. 


Meeting B.S.S. 321 and 786 with Native Materials 
The chief interest lies in the extent to which higher 
phosphorus can be used to meet the various speci- 
fications, particularly the higher grades of B.S.S. 786. 
In this connection the following communication to 
the Sub-Committee is of interest:— 


B.S.S. 321, Grades A and C. 


Tensile Strengths on 1.2-in. dia. Test-Bars 11 and 9 
tons per sq. in—These specifications do not call for 
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any special remarks. The phosphorus contents can 
reach even 1.6 per cent., as exemplified by North- 
amptonshire pig-irons, when melted with a high pro- 
portion of mixed low-grade phosphoric scrap iron. It 
is necessary, of course, even in these low-grade cast 
irons, to adjust the silicon content to correspond with 
the sectional thickness of the castings. 

B.S.S. 786, Grade 1. 

Tensile Strength on 1.2-in. dia. Test-Bars, 14 tons 
per sq. in.—It should be possible to meet this speci- 
fication easily with phosphorus contents up to 1.2 
per cent. This means that all types of phosphoric 
pig-iron, with the possible exception of Northampton- 
shire grades, can be used, together with engineering 
quality mixed cast-iron scrap. This allows for the use 
of all types of Derbyshire iron with a phosphorus 
content ot sagesedentar 1.2 percent. If any foundry 
has real difficulty in meeting the mechanical properties 
required in this specification with high-phosphorus 
materials, it is usually due to the fact that the silicon 
content has not been correctly adjusted. 

B.S.S. 786, Grade 2. 

Tensile Strength on 1.2-in. dia. Test-Bars. 17 tons 
per sq. in—For most castings it should not be diffi- 
cult to produce this grade of iron with a phosphorus 
content up to 0.7 per cent. With careful cupola con- 
trol and the use of high tapping temperatures, to- 
gether with late silicon additions, it may even be 
practicable to increase the phosphorus to a maximum 
of 1.0 per cent. If real difficulty is experienced in 
obtaining supplies of refined iron, etc., the more ex- 
tensive use of low-silicon, high-phosphorus pig-iron 
with ladle additions of ferro-silicon might be con- 
sidered for meeting B.S.S. 786, Grades 1 and 2. Such 
pig-irons are usually low in manganese and adjust- 
ments would have to be made by the addition of 
ferro-manganese. Even then, if difficulty is still ex- 
perienced, it is a very easy matter to use a propor- 
tion of low-silicon or white high-phosphorus pig-iron 
in the mixture to give a metal as tapped from the 
cupola with approximately 1 to 1.2 per cent. silicon 
and add at least 0.5 per cent. silicon to the metal 
at the cupola spout in the form of ferro-silicon. 
This will undoubtedly give superior mechanical pro- 
perties. 

BS.S. 786, Grade 3 

Tensile strength on 1.2-in. dia. test bars, 20 tons 
per sq. in—It is almost impossible to produce cast 
iron regularly to meet the requirements of this grade, 
and have a certain margin of safety, without the use 
of comparatively low-phosphorus base materials. A 
figure of 0.4 per cent. max. is probably on the high 
side, unless alloying elements are to be used. If 
this specification has to be made from non-alloy con- 
taining cast iron, then the physical properties must 
be achieved by the use of low carbon material, and 

referably with very low vhosphorus contents. This 
involves either the use of ‘considerable percentages of 
steel scrap and/or refined pig-iron. When producing 
castings of really heavy section in both grades 2 and 3, 
it may be advantageous to use chromium additions 
only in order to get closeness of grain and maintain 
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strength therein. This is sometimes preferable to 
carrying out silicon reduction to the extreme limit. 


B.S.S. 786, Grade 4 

Tensile strength on 1.2-in. dia. test bars, 23 tons 
per sq. in.—lIt is considered impossible to meet this 
specification without the use of alloys and compara- 
tively low-phosphorus contents. 


Impact Testing 


The Sub-Committee feel that one of the greatest 
handicaps in using high-phosphorus contents is that 
they reduce the impact strength of the iron. Present 
knowledge of this property is very limited, and the 
use of higher phosphorus in high-duty cast iron is dis- 
counted accordingly. 1f a satisfactory single blow 
impact test can be evolved that could be gene:ally 
acceptable, it should be somewhat easier to determine 
the upper limit of phosphorus to meet the various re- 
quirements. It is hoped that the investigation into 
impact tests, sponsored by the Iron and Steel Control 
of the Ministry of Supply, will reach a rapid and 
satisfactory conclusion. 


Conclusion 


In conclusion, the Sub-Committee wish to state that 
they realise that their earlier Report* was strongly in 
favour of low-phosphorus cast iron, and, as an easy 
and reliable way of securing good results, and a con- 
sistently high standard of castings, this conclusion is 
still considered sound. Present supply conditions, 
however, demand that low phosphorus should be 
avoided wherever possible, and the Sub-Committee feel 
that it is desirable under present conditions that the 
greatest possible use should be made of indigenous raw 
materials. 
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In Germany, the conversion of commercial vehicles 
to producer gas costs about 2,000 Rmk. for equip- 
ment and spares (£100 at pre-war par), although instal- 
lation costs are much higher than the cost of the 
equipment, for usually so many other repairs are 
necessary at the same time. On a heavy vehicle, the 
producer and its fuel occupy about 20 per cent. of 
the payload space. 
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A METHOD OF CORRELATING 

FOUNDRY PRACTICE AND 

QUALITY OF LIGHT ALLOY 
CASTINGS 


REPORT OF DISCUSSION AT INSTITUTE’S 
ANNUAL CONFERENCE 


The Paper of the above title was presented by Mr. 
H. G. Warrington at the recent Annual Conference of 
the Institute of British Foundrymen in London, and 
was printed in extenso in our issues of July 29 and 
August 5 last; a report of the discussion which fol- 
lowed the presentation of the Paper is given below. 


Mr. WILLIAMS, referring to the relative position of 
runners and risers, said it was essential to know just 
where to put the chills, and how big they should be. 

Mr. A. LoGaN (Slough) said he was _parti- 
cularly gratified that this Paper had been pre- 
sented, for several reasons. One, which he d 
been advocating for a long time, was that the 
Institute should pay more attention to light 
alloys and to making known the advances that 
had been made in light alloy foundry technique. His 
only regret was that this Paper could not have been 
read before the whole Conference so that other sec- 
tions of the foundry industry could see the degree of 
technical advancement which had been made. He 
imagined that if the cast iron and steel sections of 
foundry practice were made aware of the advances 
described in this Paper, they would be considerably 
astonished. He was glad that more attention was 
now being paid to light alloys. There were two Papers 
out of the three, in the Non-ferrous Session, on 
light alloys; and that was a very good proportion. 
The author of the present Paper was associated with 
one of the largest firms of light alloy manufacturers 
in the country, and it was quite obvious that a very 
high degree of technical excellence had now been 
reached, but that had only been accomplished after 
many years of research and development work. 

Actually, there was little he could discuss in the 
Paper, because it was a plain straightforward state- 
ment of the methods in operation and the manner in 
which the quality and soundness of the castings were 
checked as the castings went through. One rather im- 
portant point brought out in the Paper which tended 
to be overlooked was that it was not sufficient only 
to check up a method of casting at the start of a pro- 
duction run and lay down a standard technique for 
production. It was essential to keep a constant check 
on the job all the way through. Some people might 
wonder why that should be, but it was extraordinary 
how minor deviations and variations took place where 
the same operation went on continuously over a long 
period; and therefore a constant check was necessary 
to prevent undue variations taking place. It was un- 
desirable to start a job off and then disregard or for- 
get it, and this was particularly so in founding, which 
was still rather more an art than a science. A large 
number of small variations from the laid-down pro- 
cedure could creep in, and unless a constant check 
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were maintained, the resulting castings would de 
leriorate considerably. 

Finally, he said that perhaps it was hardly tair to 
raise a point which was not really covered by the 
Paper, but one could not help being struck, in looking 
at the photographs, by the size of the runners and 
risers. Could the author give a figure tor the runner 
and riser ratio to finished casting weight? It was a 
point which interested him very much, 


Increasing Interest in Light Alloys 

The CHAIRMAN (Mr. D. H. Wood, Vice-President), 
commenting on Mr. Logan’s remarks re more atten- 
tion being given to light alloy casting, said that criti- 
cism may to some extent have been justified in the 
past; latterly special arrangements had been made to 
cover more fully this branch of the industry. 

The London Branch was devoting something like 
half its programme next session to matters connected 
with the light alloys casting industry and, what was 
more, he believed they were taking their meetings to 
the home, or what might be described as the home, 
of the light alloys casting industry. As to the point 
that it was a pity this Paper had not been presented 
to the whole Conference, he said that, owing to the 
limited time available, it had been necessary to sec- 
tionalise the Papers and those especially interested 
in any particular Paper could attend that particular 
section and move from section to section in order to 
hear special Papers. 

Mr. F. H. Hout (Kent Alloys, Limited) added his 
congratulations to the author for an excellent Paper 
which covered the fundamentals of good foundry prac- 
tice as applied to light alloys. He felt he could not 
praise it too highly and agreed that it might well have 
been given to the whole Conference. With regard to 
micro-examination as a method of determining the 
efficiency of casting methods, he asked how much 
stress should be laid on micro-examination as com- 
pared with radiographs. Again, there was the effect of 
different methods of casting, such as green sand, skin 
drying and complete oa There was also the ques- 
tion, with regard to D.T.D.304, whether heavy chill- 
ing was justified, and he would like to know what 
would be the minimum thickness of metal the author 
would attempt to chill. 


Periodic Revision Essential 
Mr. S. WELBOURN said he was concerned with a 
number of foundries engaged on light alloy and other 
non-ferrous and ferrous work and had always been 
struck by the difference in approach—speaking from 
the point of view of average and not special cases— 


between light alloy and other foundries. Probably 
the main reason was that light — castings began at 
a later date than the other cast alloys and, in conse- 


uence, more scientific principles were applied from 
the very beginning. This, undoubtedly, had been an 
assistance to the light alloy industry. There was a 
point which the author had brought out which de- 
served emphasis, and that was that, once a technique 
had been developed by which sound castings could be 
produced, it was not sufficient to say “There is the 
technique,” and then leave the matter and expect long 
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continuous Successful running. In the case of jobs 
which had been run for a number of years, he fre- 
quently found that about every six months in some 
cases, and about every year in others, the same trouble 
cropped up again and when these were brought to the 
notice of the foundry concerned they immediately 
knew the answer. Then the matter was put right. 
In spite of that, it was impossible to prevent the same 
trouble coming along at a later date, and therefore 
it was necessary constantly to be taking steps to keep 
the castings sound throughout the whole run of the 
job, which might be for many years or only a few 
months. Any information which would assist to this 
end would be of great value to the Institute as a 
whole. 


Author’s Reply 


The Autuor, replying to the discussion, and ex- 
pressing his appreciation of the comments that had 
been made, said the first point raised was the general 
principles governing the relative position of chills to 
runners and risers. That was a point on which he 
felt very strongly the foundryman should have full 
information in the first place and not have to rely 
on experience alone. There should be available full 
information to enable the foundryman to see how a 
casting should be run to avoid turbulence in the 
mould, so that the metal entered the mould gently, 
and preferably at the lowest point, gradually welling 
up. To do that satisfactorily it was usual to run the 
casting from the bottom, although this might not give 
just what was wanted with regard to feeding because 
the risers were usually best placed at the top, away 
from the hot metal, as it was easier to mould in that 
way. In the case of heavier metals, gravity feeding 
was a major factor as distinct from “blind” risers, 
but that did not apply so much to the lighter metals. 
However, in the case of magnesium castings. he was 
sure they could be perfectly well-made with the risers 
underneath, but it would be very difficult to mould 
them in that way. With regard to the effect of chills 
in relation to the risers, it should be made more 
widely known that there were certain rules govern- 
ing the progressive solidification of castings. The 
casting should be made to solidify at the point 
farthest from the risers, which should, in general, be 
over the heaviest section, and directional solidifica- 
tion could be maintained by correct positioning of 
the chills, risers and runner gates. 

With regard to the ratio of runners and risers to 
casting, mentioned by Mr. Logan, that was probably 
higher in the case of the light metals than in the case 
of cast iron, although not necessarily so in .compari- 
son with steel or some bronzes. An over-all figure 
might be given of 60 per cent. for aluminium alloys. 
rising to 70 per cent. in some cases, although there are 
many castings in which the proportion might be rather 
less. It was not easy to give a general over-all figure 
because castings varied so much. 

As to the relative merits of microscopic examina- 
tion as compared with radiological examination and 
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screening in assessing the quality of castings, men- 
tioned by Mr. Hoult, personally he would regard 
microscopic examination as of secondary importance 
in this connection. Radiography was probably the 
most comprehensive means, and this could be supple- 
mented by fracturing the casting. A great deal could 
be learned by smashing up the casting. Microscopic 
examination was not always necessary, and was usually 
resorted to when one was unable to trace a difficulty 
by other means. This form of examination was only 
local, because one was only looking at a very small 
piece of the surface that had been polished. Normally 
one would not be examining more than one square 
inch, which restricted microscopy to a more critical 
examination of a defect already discovered or investi- 
gation of a heat-treatment condition. The other ques- 
tion put by Mr. Hoult was not altogether relevant to 
the Paper, viz., the effect of skin drying, complete 
drying and green sand. Perfectly satisfactory cast- 
ings of varying types could be made with all three 
methods, although entirely green-sand methods were 
not used to any extent in light alloy foundries. The 
majority of castings were skin dried. With regard to 
chilling, it was not easy again to give a definite ruling 
which would cover all types of casting. The amount 
of chilling, the size of the chills and their distribu- 
tion :played an important part in the final result, but 
considering D.T.D.304 alloy, it might be said that any 
casting which had a wall thickness in excess of 2 in. 
would require really extensive chilling. 

The important point of the variation of castings in 
production had been raised by Mr. Welbourn, and 
the manner in which a characteristic difficulty would 
arise from time to time was a thing which it was 
necessary to counter. It appeared to be due to the 
fact that there was a datum line in the quality of any 
production of castings, and the closer one was to that 
datum line the more was there likely to be trouble. 
It was possible to work very close to the quality limit 
and get good castings all the time, but the liability of 
falling into trouble would be greater the closer one 
was to the datum line. A method might be satisfac- 
tory for a number of castings, but, due to the scatter 
of results which was inevitable in production by one 
method, certain castings would be below the standard 
quality, and the datum line must be considerably be- 
low the general standard of quality produced by that 

ethod before one was entirely out of trouble. 


Vote of Thanks 


Mr. A. J. Murpuy, M.Sc., proposed a vote of thanks 
to the author and expressed regret that the Paper 
had not been in the hands of the members earlier. 
Otherwise. there would have been a great deal more 
discussion than there had been. However, the in- 
creased interest of the Institute in light metals was 
shown in having this Paper, and there would probably 
be a great deal more discussion in writing, and also 
when, the Paper was presented to the Branches. 

Mr. F. Hupson, seconding the proposal, said they 
always expected something good from High Duty 
Alloys, Limited, and they had certainly not been dis- 


(Concluded on page 323.) 
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JOB ANALYSIS AND TIME VALUE 
PREDETERMINATION AS APPLIED TO 
PATTERNMAKING* 


By W. D. WALTERS 


Regarding patternmaking in general, one naturally 
thinks of each pattern as being different and non- 
repetitive. Therefore, many patternshop managers 
assume that it is impractical to measure patternmaking, 
as is done in the case of productive operations in the 
foundry. However, when patterns are classified by 
types, it is found there is much similarity between those 
in the same group. On this basis it has been proved 
possible to predetermine time values for an unlimited 
range of pattern work. 
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within each class, the procedure for determining a 


time value for the making of a pattern is as follows:— 


(1) The job is analysed to determine its size and vari- 
ous characteristics; (2) referring to the section of the 
reference file covering the specific class of patterns, 
the job comparing the closest with the one in question 
is found; and (3) with the time value of the job from 
the file as a basis, allowance for minor variations be- 
tween the jobs is added or subtracted to arrive at a 
time value for the job in question. 

Using the time values in the reference file as a basis 
minimises the amount of estimating and maintains con- 
sistency which would not be possible without such a 
guide. Also, time values for cost estimates, deter- 
mined in this manner, will be the same as the values 
allowed on the subsequent orders. 
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Fic. 1—SHOWING CLASSIFIED REFERENCE FILE CARD 
FOR PATTERN. LEGEND: Bx, CorE Box; G.L., 
Group LEADER. CorRE PRINT GENERALLY IN 
RED. 


The patterns made at the Westinghouse Electric Com- 
pany in Trafford, Pa., vary in size and type in propor- 
tion to the widely diversified products manufactured by 
the company. Time values for making these patterns 
range from 1 to 6,000 hours, and predetermining of time 
values as a basis of wage payment and pattern cost 
has been in effect in this shop since 1920. 


Procedure 


Patterns lend themselves to classification by common 
types having the same general characteristics, differing 
only in size or some details of design, such as open- 
ings, ribs, bosses, etc. Examples of different classes 
are:-—Motor frames, gear cases, bearing brackets, 
pedestals, contact feet, and others. Any of these can 
be sub-divided into specific types of each, as the acti- 
vity warrants. 

With the patterns thus classified and a reference file, 
composed of cards as shown in Fig. 1, representing 
patterns of a range of sizes and different characteristics 


* A Paper read before the St. Louis meeting of the American 
Foundrymen’s Association. The author is supervisor. time study, 
Westinghouse Electric and Manufacturing Co. 
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Fic. 2.—GrRaPH SHOWING PAST PERFORMANCE TIME 
PLOTTED AGAINST TIME STUDY VALUE FOR 
DETERMINING TIME VALUES FOR REFERENCE 
FILE. 


Building the Reference File 

The range of size and variety of the work will 
generally limit the extent to which patternmaking time 
values can be determined by time study, considering 
the amount of time required per study. However, from 
a number of time studies of small and medium jobs 
and close checks of performance and time on large 
jobs, the relative past performance of efficiency can be 
determined. With that known, past performance re- 
cords can be adjusted and used along with the time 
study and check data as a basis for determining time 
values for the reference file. : 

By plotting the past performance time along with 
the time study or checked times, as shown in Fig. 2, 
abnormal times will stand out, thus eliminating them- 
selves from consideration. Of course, it is necessary 
to analyse the jobs involved to determine whether 
the time is justifiably out of line, due to difference in 
their characteristics. 

A man selected to build the reference file or to de- 
termine time values with the aid of it should be one 
who has had several years of patternmaking experi- 
ence, in addition to his apprenticeship, and good analy- 
tical ability, since a considerable amount of judgment 
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is required in determining the amount of allowance for 
the many variations in patterns. In addition to these 
qualifications, of course, some time-study training and 
guidance will be necessary. 


Administration 


The following figures will give an idea of the cost 
of predetermining time values. in the manner 
described:— 

In the Westinghouse patternshop, previously men- 
tioned, which employs 125 patternmakers, two men 
predetermine the time values for all pattern orders, 
changes and cost estimates. An average of 60 jobs is 
handled per 8-hr. day, including extra allowances for 
unusual conditions not considered in the original time 
values. 

The original reference file has been added to, over 
the period of years, till it is now composed of 
approximately 5.600 cards, divided into about 70 
different classes of patterns. The sketches are free- 
hand and show only enough detail to give a good con- 
ception of the job. On other than simple patterns, 
the marked drawings, which give a full description of 
the pattern, are referred to for detail comparison. 

In the case of metal pattern moulding and finish- 
ing, the work is of a more repetitive and less variable 
nature than the wooden patternmaking. Therefore, 
that work lends itself to formulising, as is commonly 
done in the case of core making, moulding, and other 
repetitive operations in the foundry. 


RECORD CANADIAN STEEL CHAIN 


The largest cast-steel chain ever manufactured in 
Canada has been made by Sorel Steel Foundries, 
Limited, for use on a marine railway in a new ship- 
building plant. This plant, situated on a compara- 
tively narrow river, builds 10,000-ton ships which are 
winched into place on the launching platform of the 
railroad; the railroad is then slowly lowered into the 
water, thus floating the ship’s hull. The chain was 
to be used as the restraining medium in lowering the 


platform with the 10,000-ton hull upon it. The job 
required 14 miles of 24-in. chain, each link weighing 
38 lIbs., and cast into 90-ft. lengths. One of the 


many difficulties encountered had to do with the proper 
testing of the chain to ensure that each length would 
properly meet the drag it would be subjected to when 
letting the 10,000-ton hull and launching platform 
down the inclined marine railway. An _ ingenious 
solution was devised using eight lugs welded around 
the sides of a 180-ton scow. Hawsers were run from 
each lug to the centre of the scow and attached in 
turn to each individual 90-ft. length of chain, the 
other end of which was hooked to a shear leg. The 
shear leg was then operated, lifting against the scow, 
a total deadweight of 125 tons, and the scow was 
raised a minimum of 27 in. on the draft line, which 
exerted a strain on the chain beyond the maximum 
called for in the specifications. Out of the 8,400 links 
tested, only nine were rejected, or less than 1/10 of 
| per cent. of the total production, an outstanding 
record of foundry control under difficult circumstances. 
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NEW TRADE MARKS 


The following applications to trade marks 

in the “‘Trode Marks Journal” 
REMAZ.”—Metals. NATIONAL ALLoys_ LIMITED, 
Tadley Court, Basingstoke, Hants. 
“eg i and tubes, hands tools, 
F.N.F. Limitep, Llanthony Road, Gloucester. 

PLUTESTO ”"—Asbestos. ASBESTOS 
LIMITED, 26-30, Holborn Viaduct, London, E.C.1 
MODERN HARDMETALS, 
Nn 989-995, High Road, North Finchley, London, 


1943 


etc, 


NEWALLASTIC.””—Bolts. 
PANY, LIMITED, 109, 
Glasgow. 

AMBERLITE.”—Refractory bricks. GENERAL ReE- 
FRACTORIES, LIMITED, Genefax House, Tapton Park 
Road, Sheffield, 10. 


A. P. NEwWALL & Conm- 
Balmoze Road, Possilpark, 


cable and electric wire. 
STERLING CABLE ComPANY, LIMITED, 25, Queensway, 
Enfield, Middlesex. 

““ CELTINE ”—Electrodes for electric fusion welding. 
Quast-Arc Company, LimitepD, Grosvenor House, Park 
Lane, London, 

MoRRISFLEX "—Power driven machines. B. 0. 
Morris, LIMITED, The Woodlands, Tythe Barn Lane, 
Shirley, Birmingham. 

MAGNABRAS "—Brass. JAMES BooTH & COMPANY 
(1915), Limitep, Argyle Street Works, Argyle Street. 
Nechells, Birmingham, 7 

Oppi-GEAR” and gear-wheel device—Gear wheels 
and gear boxes. OPPERMAN GEARS, LIMITED, 3, Albe- 
marle Way, London, E.C.1. 

Hymatic ’—Compressors (machinery), pumps and 
valves. HEYWOOD COMPRESSOR COMPANY, LIMITED, 
Glover Street, Redditch, Worcs. 

CorETTE.”—Portable compressed-air core-forming 
machines. W. J. MOLINEUX (FOUNDRY EQUIPMENT), 
LIMITED, Marlborough Works, Marlborough Road, 
London, N.19. 

“GoaT BRAND” (and device).—Metal hollow-ware 
domestic utensils and containers. WELSH TINPLATE & 
METAL STAMPING COMPANY, LIMITED, Cambrian 
Works, Llanelly. 


PRESENTATION TO MR. GEO. E. 
FRANCE 


At a meeting of the Halifax and District Engineer- 
ing Employers’ Association, recently, a presentation 
was made to Mr. George E. France, managing director 
of August’s, Limited, foundry equipment manufac- 
turers, Halifax, Yorks, as a token of the appreciation 
of the members for his services as President during the 
three years, 1939 to 1942. The present President, Mr. 
J. W. Butler, and other members spoke of Mr. France’s 
efforts to further and maintain a high standard of 
industrial relations. The presentation took the form 
of an inscribed silver tray, a silver cigarette case, a 
silver condiment set, and a case of silver and mother- 
of-pearl tea knives and forks. 
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Castings 
Morris ors 
Limited. 


by 
Ruston Hornsby 
Limited 


Castings by 
Ruston Hornsby 
Limited 
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“THE STANTON IRONWORKS COMPANY LIMITED 


NEAR NOTTINGHAM. 
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NEWS IN BRIEF 


AN EXHIBITION designed to show workers what 
happens to the parts they make was opened at the 
Penistone Works of David Brown & Sons (Hudders- 
field), Limited, by the Princess Royal. 


THE AMERICAN FOUNDRY EQUIPMENT COMPANY, of 
Meshawa, Indiana, and the Pangborn Corporation, of 
Hagerstown, Maryland, have both received the Army- 
Navy “E” award for meritorious services in the field 
of war production. 


WILLIAM Cotts & Sons, LIMITED, Queensberry 
Forge, Sanquhar, Dumfriesshire, has celebrated its 
centenary by presenting each of its employees with a 
bonus. The firm was established in 1843 by Mr. 
William Cotts, grandfather of Mr. John Cotts, its 
present managing director. 


Sir DANIEL M. STEVENSON, BT., Chancellor of the 
University of Glasgow, director of D. M. Stevenson & 
Company, Limited, iron and steel and scrap metal 
merchants, etc., of Glasgow, has sent a gift of £5,000 
to the National Y.M.C.A. War Service Fund to assist 
its hostel work for the Services. Sir Daniel celebrated 
his 92nd birthday on August 2. 


THE CONTROL OF RAW ASBESTOS, as from August 3 
last, is being exercised by Mr. C. J. Brockbank, who is 
also in control of abrasives and graphite in the 
Ministry of Supply. All communications relating to 
supplies of raw asbestos should be addressed to the 
Abrasives, Graphite and Asbestos Control, Palace 
Chambers, Bridge Street, London, S.W.1. 


THE BOARD OF TRADE have, with the approval of 
the Treasury, decided that in respect of the period be- 
ginning September 3 and ending December 2, the 
rate of premium payable under any policy issued 
under the Commodity Insurance Scheme shall con- 
tinue to be at the rate of 2s. 6d. per cent. per month. 
The monthly and three-monthly policies for a fixed 
sum and the three-monthly adjustable policies pre- 
viously issued will be continued. 


PUBLICATION 114A of the Tin Research Institute, 
Fraser Road, Greenford, Middlesex, carries a reprint 
of Dr. Pell-Walpole’s Paper to the Institute of Metals, 
“Stronger Tin-base Bearing Alloys.” It shows how 
by heat-treatment an alloy containing 9 per cent. 
Sb, 1.5 per cent. Cd, and balance Sn, can have its 
tensile strength raised to 6 tons per sa. in,, which 
figure is retained at 140 deg. C. This reprint is avail- 


able to our readers on writing to the Tin Research 
Institute. 


UNDER THE Export of Goods (Control) (No. 7) 
Order, 1943, which comes into force on August 30, the 
existing control (confined to goods made wholly or 
mainly of iron and steel) in respect of baths (domestic), 
lavatory basins, sinks and flushing tanks, has been 
extended to include all such goods made wholly or 
mainly of non-precious metal, licences will, in future, 
be required to export certain classes of goods to all 
destinations, including the following manufactures 
wholly or mainly of iron or steel:—Shaft keys, 
cutlers’ steels, and parts thereof. 
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IN CONNECTION WITH the scholarships awarded by 
the Brush Electrical Engineering Company, Limited, 
of Loughborough, each to the value of £75 per 
annum, tenable for four years, the first year of which 
is to be spent in the works at Loughborough and the 
remaining three years at any British University, the 
following candidates have been selected: —William 
Charles Allen, aged 18, and David John Cockrell, 
aged 17. These scholarship awards are intended to 
enable students of limited means to take advantage 
of the excellent training afforded by the Brush College 
Apprentice Sandwich Course. 


A.E.U. AND DIRECT ALLOCATION 
OF CONTRACTS 


When the Trades Union Congress meets in South- 
port next month, a series of proposals to intensify war 
production, contained in a long resolution, will be 
considered. The resolution asks for the direct alloca- 
tion of contracts through the Regional Boards; the 
compulsory establishment of properly functioning pro- 
duction and efficiency committees in all the main pro- 
duction industries and in transport; the extension of 
systems of payment by results and the Government 
guarantee that rates shall not be cut where earnings 
are increased through greater output; the replacement 
of monopoly representation on Government control 
boards by independent chairmen, and the reorganisa- 
tion of these boards to give equal representation to 
employers, employees, and consumers; the provision 
of greater facilities for factory canteens and improved 
transport; the extension of the part-time system and 
an increase in the number of nursery schools and 
créches; better shopping facilities; the adoption of the 
principle of equal pay for equal work, and provision 
for the more rapid promotion of women to higher 
skilled occupations. 


PERSONAL 


Mr. J. W. WALKER, works manager of Sanderson 
Bros. & Newbould, Limited, steelmakers, of 
Sheffield, has been elected a director of the company. 

Mr. E. S. SHRAPNELL-SMITH has joined the boards 
of the Eastwoods group of companies of cement and 
brick manufacturers. He has agreed to act as 
chairman. 

Mr. WILLIAM Rosson has retired from the position 
of secretary of the Tyne Dock Engineering Company, 
Limited, South Shields, after 45 years’ unbroken ser- 
vice. He had been secretary for 24 years, He 
retains a place on the board. Mr. Robson is suc- 
ceeded by Mr. THOMAS BERKLEY, who has been with 
the firm for 31 years, and was formerly cashier. 

Wills 
Lacey, W., of Tollerton, governing director of Trent 

Engineering Company, Limited .. ... £13,915 

GauntLett, Bengsamin, of Flixton, a director of Royles, 
Limited, engineers, brass and iron founders, of 

Green, RicwarD. of Cradley Heath, S. Staffs, a director 
of Richard Green, Limited, manufacturers of chains 


and drop forgings £10,124 
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Mineral Refractories Ltd 
Telegrams: “Genefax, Sheffield ” 
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COMPANY RESULTS 
(Figures for previous year in brackets) 
a Electrical Industries—Dividend of 20% 
same). 

Wm. Neill & Son (St. Helens)—Final dividend of 
33d. per 2s. share, making 5d. (same). 

British Steel Constructions (Birmingham)—Dividend 
of 74%, less tax (6%) for year to August 31, 1942. 

Metal Traders—Profit for the year to March at, 
after taxation, £4,622 (£13,304); dividend of 25% 
%); forward, £102,438 (£103,013). 

ellis & Morcom—Profit to March 31, after depre- 
data, £48,662; final dividend of 10%, making 14% 
(same); forward, £154,209 (£150,352). 

John Dale Metal Containers—Profit for 1942, 
£172,154 (£8,732); to tax reserve, £155,000 (nil); pre- 
ference dividend, £4,125 (same); forward, £51,109 
(£38,080). 

. J. Baldwin—Profit for the year to March 31, 
£33,873 (£27,505); net profit, after tax, £16,222 
(£17,603); ordinary dividend of 10% (same); forward, 
£13,239 (£10,017). 

Royles—Profit for 1942, after tax, £11,161 (£15,488); 
final dividend of 9%, making 12% (13%); bonus of 
3% (same); employees’ profit sharing, £4,679; forward, 
£32,957 (£32,343). 

Metal Closures—Profit for 1942, £37,502 (£35,224); 
to tax provision, £22,000 (£23,000); final dividend of 
10%, making 15% (124%); to reserve for future taxa- 
tion, £8,000 (£5,000 to contingency reserve); forward, 
£9,284 (£9,282). 

Warner & Company—Profit for the year to June 30, 
£18,680 (£15,488); net profit, after fees, war damage 
insurance, depreciation and tax, £2,862 (£2,601); final 
ordinary dividend of 5%, making 74% (6%); forward, 
£3,603 (£3,592). 

Specialloid—Trading profit for year to March 31, 
£45,292 (£41,960); tax provision, £9,000 (£18,000); to 
reserve, £15,100 (£6,894); capital redemption premium, 
£481 (£150); preference dividend of 84%; preferred 
dividend of 224%; deferred dividend of 75%; to capi- 
tal redemption reserve, £6,491. 

Crossley-Premier Engines—Profit for the year ended 
April 30, after all expenses, £49,612 (£47,042); to 
general reserve, £5,000 (same); to staff superannua- 
tion reserve, £500 (nil); preference dividend, £4,125 
(same); ordinary dividend of 10%, less tax, £6,250 
(same); forward, £9,018 (£6,629). 

Crossley Bros—Profit, after all expenses, for the year 
ended April 30, £112,908 (£80,370); to general reserve, 
£10,000 (same); 5% preference dividend, £5,042 (same); 
dividend on 7% preferred ordinary shares, £7,059 
(same); deferred ordinary dividend of 5%, £6,338 
(same); forward, £41,164 (£35,670). 

Williams & Williams—Net profit for year to April 30, 
£71,600 (£58,059); debenture interest, £4,027; to sinking 
fund for redemption of debentures, £3,973; premiums 
on debentures redeemed during the year, £78; to taxa- 
tion reserve, £14,000: to general reserve, £15,000; pre- 
ference dividend of 8%, £3,033: ordinary dividend of 
15%, £26,250; forward, £21, 321 (£16,082). 
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Walker Bros.—Net profit, before taxation, for the 
year to March 31, £26,245 (£23,006); provision for 
taxation, £14,038 (£11,981); to A.R.P. expenditure, 
£577 (£402); deferred repairs and renewals, £6,500 
(£5,000); war damage premiums, £425 (£1,000); re- 
demption of debenture stock, £1,807 (£1,724); ordinary 
dividend of 7% (same). 

Grovesend Steel & Tinplate—Net profit for the year 
ended April 3, after taxation and depreciation, £147,337 
(£266,927); preference dividend, £16,250 (same); provi- 
sion for war damage contributions, £3,187 (£7,822); to 
depreciation reserve, £100,000 (nil); interim ordinary 
dividend of 1s. per share (5s. 6d.), £25,000 
(£137,500); final ordinary dividend of 2s. per share 
(4s.), less tax, £50,000 (£100,000); forward, £75,493 
(£122,593). 

Consett Iron—Profit for the: year to March 31, 
£867,766 (£690,375); war damage contribution, £15,276 
(£111,150); provision for taxation, £375,000 (£255,000); 
directors’ fees, £7,335 (£6,877); debenture interest, 
£54,949 (£56,308); depreciation, £125,000 (same); net 
profit, £290,206 (£136,040); to plant improvement, 
£125,000 (nil); to sinking fund, £34,134 (£32,775); 
dividend on the 8% preference, £20,000 net (same); 
ordinary dividend of 74%, £105,000 net (same); 
forward, £198,785 (£192,713). 


NEW COMPANIES 


(“ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
voase by Jordan & Sons, 116, Chancery Lane, London, 


Waterhouse Engineering Company, Burgess 
Street, Sheffield, 1—£1,000. J., M. E. and H. B. 
Waterhouse. 


Manchester Welders, Sewerby Street, Moss Side, 
Manchester, 16—£5,000 E. T. Smith, A. and M. 
Wolstenholme. 

I. Emms & Son, Blowers Green, Netherton, 7. 
Worcs.—Metal and scrap dealers, etc. £5,000. R. A.. 

Rowntree Graham & Company—Ironfounders, engi- 
neers, etc. £2,500. J. I. Assersohn, 20, Ranulf Road, 
London, N.W.2; L. Gardiner, R. Machin and L. E. 
Bathersby. 

John R. Hepworth & Company (Hull)—Shipbuilders 
and repairers, shipbreakers, engineers, etc. £1,000. 
J. R. Hepworth, 83, Westfield Avenue, Goole, Yorks, 
and D. S. Hepworth. 

Everlast Products (Manchester), Hope Mills, 115, 
Pollard Street, Manchester, 4—Ironfounders, engineers, 
manufacturers of building implements and requisites, 
etc. £1,000. E. Goldsmith and B. Davidson. 


OBITUARY 


Mr. Davin KERLIE, late of Stewarts and Lloyds, 
Limited, Corby, died at Glasgow last week. 

Mr. WILFRID Lawson’ BUuLLows, 2 director of 
Alfred Bullows & Sons, Limited, ironfounders. etc.. 
and of Castings, Limited, of Walsall, died recently. 
He was 73 years of age. 
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